INTRODUCTION
In the past, pancreaticoduodenectomy (PD) was not preferred due to high mortality and morbidity rate after surgery. For example, Crile [1] even suggested advantages of bypass surgery over radical PD in treatment of pancreatic carcinoma in 1970. However, with the advances of experiences in pancreatic surgery, operative techniques, and perioperative managements, the morbidity and mortality rate after PD has been dramatically reduced in high volume centers [2] . Therefore, none deny the fact that PD can be treatment of choice for periampullary lesions requiring resection.
In addition, laparoscopic surgery is recently replacing many fields of conventional open surgery. Though Gagner and Pomp [3] have attempted first laparoscopic PD and early reports suggested the feasibility of laparoscopic PD, many surgeons still did not prefer applying laparoscopic approach as far as PD was concerned [4] . However, with more accumulating laparoscopic experiences and up-thesurgery.or.kr (Fig. 1A) . On cholangiogram, filling defect was noted at distal CBD area (Fig. 1B) . The robot system was thought to be benefitial in this part.
Three-dimensional surgical field, stable portal vein retraction by another robotic arm without tremor helped the surgeon fully focus on sharp dissection of the uncinate process from retroperitoneal reflection (Fig. 2B) . Several branches to the portal vein from the head of the pancreas were carefully divided and ligated by intracorporeal tie or endo-clip. After dividing the pancreatic uncinate process, the CBD was dissected from the portal vein and hepatic arteries upto the level of the common hepatic duct (CHD) just above the cystic duct. The cystic artery was then ligated and resected, and cholecystectomy was performed.
10-mm endo-clip was applied to the CHD. Lastly, CHD was divided. About 7-8 cm sized upper mid-line skin incision was made to remove the specimen and reconstruction. Roux-en-Y hepaticojejunostomy, pancreaticojejunostomy, and duodenojejunostomy could be perfomed through mini-laparotomy incision. Two closed suc-thesurgery.or.kr tion drains were placed around the surgical field. Robot working time was about 8 hours, and blood loss was about 800 mL without blood transfusion.
Postoperative course
She started to an oral diet on postoperative day 3. Grade B pancreatic leak was noted during the postoperative period, 
DISCUSSION
Several reports have recently suggested the safety and feasibility of laparoscopic PD [5] . We also believed this laparoscopic PD could be appropriate and ideal approach for a well selected patient group, such as benign and bor- Da Vinci surgical robot system was developed to overcome such issues of laparoscopic surgery. One of the most outstanding points of the da Vinci system is that the tips of the laparoscopic equipment have seven degrees of freedom of motion, which means that the exact same movements of a human hand can be produced by the system.
Another is the 3-dimentional visualization of the operative field which is similar to real open surgery.
In our case, we believe these advantages of the robot system could be enhanced in managing major vessels, creating a window between the neck of the pancreas and the portal vein, and the dissection of the uncinate process.
Gastroduodenal artery was able to be safely managed by additional intracorporeal tie and suture tie as it had been done in open surgery. Manual reconstruction after PD was perfomed through the small upper midline mini-laparotomy, which was much smaller than our conventional inverted L-skin incision and was used to retrieve the specimen instead of a new Pfannelstiel incision, in the current case to shorten overall operation time, but robotic intracorporeal anastomosis was also thought to be feasible. In fact, we already published a report on the feasibility of hepaticojejunostomy in treating choledochal cyst and pancreaticogastrostomy in central pancreatectomy [7] .
Reconstruction phase in pancreaticoduodenectomy may be highlighted in pancreatic anastomosis, because important morbidity is closely related to this procedure. Therefore, by the time reconstruction phase starts, surgeons may get tired and lose the power of concentration after long time of operation, which may result in morbidity after surgery. We are planned to apply this robot system even during reconstruction phase in a near future if we could shorten the robot working time in the resection phase.
Some surgeons may feel they do not need a robot system at all during this whole procedure because a robot system must have several drawbacks such as cost benefit problem, a total loss of tactile sense, lack of prompt response to critical issues such as intraoperative bleeding.
However, it is clear that the surgical robot system does have functions to compensate conventional laparoscopic surgery, even thought the high cost is yet the great obstacle. Advances in experience, technique and instruments of robot surgery will help conventional laparoscopic surgeons more greatly because it is believed to pro-vide precise and accurate laparoscopic performances.
However, the goal of laparoscopic and robot-assisted surgery is thought to be same (that is, safe and effective minimally invasive surgery). Surgeons and patients might take advantages of these two surgical options according to surgeons' experiences and disease entities. In addition, for more popular clinical application, more concrete clinical evidences are required and cost of robot surgical system need to be lower. We need to accumulate more experiences of a robot surgery to address those issues exactly.
In summary, we performed successful laparoscopic PD by using the da Vinci robot system. Three-dimensional visualization and wrist-like motion of instrument helped this complex procedure be safely performed. Reconstruction was manually performed via the mini-laparotomy site, but robot assisted anastomosis was thought to be also available. More experiences are needed to identify the real benefits of the robot system in this procedure.
CONFLICTS OF INTEREST
No potential conflict of interest relevant to this article was reported.
